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source of electrical power disposed in the cavity of the light
body; a light source supported by the light body for producing
light; a switch for selectively actuating the light source; a
USB compatible connector on the light body electrically
coupled for charging the rechargeable source of electrical
power. The light source may be movable relative to the light
body. The light may also include a clip attached to the light
body for attaching the light to a person and/or object.
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PORTABLE LIGHT HAVING A MOVABLE
HEAD AND A USB CHARGING PORT

This Application 1s a division of U.S. patent application
Ser. No. 13/195,306 filed Aug. 1, 2011, soon to be 1ssued as

U.S. Pat. No. 8,511,847, which 1s a continuation of: U.S.
patent application Ser. No. 29/367,099 filed Aug. 3, 2010 and
of U.S. Provisional Patent Application No. 61/447,2°79 filed
Feb. 28,2011, each of which 1s hereby incorporated herein by
reference 1n its entirety, and this Application hereby claims
the benefit and priority thereof.

The present invention relates to a portable light and, in
particular, to a rechargeable portable light having a USB
charging port. The portable light may also include a movable
light head or an attachment device, e.g., a clip, or both.

Portable lights, e.g., flashlights, are typically powered by
chemical batteries that have a cylindrical shape, such as AA
cells, AAA cells, C cells, D cells, CR123 cells, and the like,
irrespective of the chemistry of the cell, be it carbon zinc,
alkaline, N1—Cd, NiMH, or Lithium-ion. As a result, flash-
lights commonly have a cylindrical shape or another shape to
accommodate cylindrical batteries.

Some lighting devices employ a rectangular battery, how-
ever, many of these rectangular batteries contain cylindrical
shaped cells and so may not efficiently employ the volume
thereof. The commonly available 9V mine-volt rectangular
alkaline cell 1s one example which contains six cylindrical
cells connected 1n series.

Some batteries are single-use (non-rechargeable), e.g., car-
bon zinc and alkaline cells, and some are rechargeable, e.g.,
N1—Cd, NiMH and Lithium-ion cells. Lights employing
rechargeable batteries require external contacts for connect-
ing to a recharging device and so smaller lights tend to not be
rechargeable lights.

Some portable lights must be held or placed on a surface,
while others may be attached to an object, e.g, by a clip or
strap. Some portable lights have light sources that are mov-
able relative to the body of the light so that the beam of light
produced may be directed 1n a desired direction, however,
many 1 not most of these tend to be larger at least in part due
to the hinged joints necessary to provide the movable light
source. Few lights can combine both small size and recharge-
ability. Fewer yet are rechargeable lights that can combine
small size and directability of the light beam.

Thus, Applicant believes there may be a need for a
rechargeable portable light that could be of small size and
rechargeable via a standardized connection.

Accordingly, a rechargeable portable light may comprise: a
generally rectangular light body having a cavity therein; a
rechargeable source of electrical power disposed 1n the cavity
of the light body; a light head including a light source sup-
ported by the light body for producing light; a switch for
selectively actuating the light source; a USB compatible con-
nector on the light body electrically coupled for charging the
rechargeable source of electrical power; and a clip attached to
the light body for attaching the rechargeable portable light to
a person and/or object.

According to another aspect, a rechargeable portable light
may comprise: a generally rectangular light body having a
generally rectangular cavity therein; a generally rectangular
rechargeable source of electrical power disposed 1n the cavity
of said light body; a light head supported by said light body
including a light source for producing light, wherein the light
head 1s movable relative to the light body for directing light in
different directions; a switch for selectively actuating the
light source; an electronic circuit board disposed between the
rechargeable source of electrical power and a wall of said
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light body including an electronic circuit for controlling
operation of the light source responsive to the switch; and a
USB port on the light body for connecting to a source of
charging power, the USB port connecting to the electronic
circuit and to the rechargeable source of electrical power for
charging the rechargeable source of electrical power.

According to another aspect, a rechargeable portable light
may comprise: a generally rectangular light body having a
generally rectangular cavity therein; a rechargeable source of
clectrical power disposed 1n the cavity of the light body; a
light head supported by the light body including a light source
for producing light, wherein the light head 1s movable relative
to the light body for directing light in different directions; a
switch for selectively actuating the light source; an electronic
circuit for controlling operation of the light source responsive
to the switch; and a USB compatible connector on the light
body electrically coupled for charging the rechargeable
source of electrical power.

According to another aspect, a portable light may com-
prise: a generally rectangular light body having a pair of
extensions thereon, the light body having a cavity for receiv-

ing a source of electrical power; a generally cylindrical light
head rotatably supported adjacent the light body between the
extensions thereot, the light head including a light source for
producing light; and a switch for selectively actuating the
light source.

According to another aspect, a portable light may com-
prise: a generally rectangular light body having a pair of
spaced apart extensions thereon, the light body having a cav-
ity for recerving a battery; a generally cylindrical light head
rotatably supported adjacent the light body between the
extensions thereof; a light source 1n the generally cylindrical
light head for producing light; a knob for rotating the gener-
ally cylindrical light head; the generally cylindrical light head
including at least one lens through which light produced by
the light source passes; a switch for selectively actuating the
light source to produce light; and a generally rectangular
battery in the cavity of the generally rectangular light body for
selectively providing electrical power to the light source
responsive to the switch.

According to yet another aspect, a portable light may com-
prise: a generally rectangular light body having a pair of
opposing spaced apart projections, the light body having a
generally rectangular cavity for receiving a source of electri-
cal power therein; a generally cylindrical light head rotatably
supported adjacent the light body between the projections
thereot, the light head including a light source for producing
light; a switch for selectively actuating the light source; a
plurality of electrical conductors providing electrical contacts
in the generally rectangular cavity of the light body, wherein
the electrical contacts are arranged to receive interchangeably
a generally rectangular battery or a plurality of cylindrical
batteries; and a source of electrical power 1n the generally
rectangular cavity of the light body including interchange-
ably a generally rectangular battery having terminals for con-
necting to the electrical contacts and a plurality of cylindrical

batteries having terminals for connecting to the electrical
contacts.

BRIEF DESCRIPTION OF THE DRAWING

The detailed description of the preferred embodiment(s)
will be more easily and better understood when read 1n con-
junction with the FIGURES of the Drawing which include:

FIG. 1 1s a perspective view of an example embodiment of

a light;
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FIGS. 2A, 2B and 2C are views of a side, an edge and an
end, respectively, and

FI1G. 2D 1s a perspective view, of the example light of FIG.
1

FIG. 3 1s a perspective view of another example embodi-
ment of a light;

FIGS. 4A, 4B and 4C are views of a bottom side, a top side
and an end, respectively, and FIG. 4D 1s a perspective view, of
the example light of FIG. 3;

FIG. 5 1s a perspective view of yet another example
embodiment of a light;

FIGS. 6 A, 6B and 6C are views of a top side, a bottom side
and an end, respectively, of the example light of FIG. 5;

FIG. 7 1s a view of a bottom side of the example light and
FIGS. 7A and 7B are cross-sectional views transverse to the
light head thereof and longitudinal to the light head thereof,
respectively, and FIG. 7C illustrates various attachment
devices;

FI1G. 8 1s a perspective view of an example embodiment of
a light similar to the example light of FIG. 3, FIG. 8A 15 a
perspective view of the example light of FIG. 8 with the
housing base removed, and FIG. 8B 1s an inverted perspective
view ol the example light of FIGS. 8 and 8 A with the housing,
base, housing cover and light head removed; and

FIG. 9 1s a perspective view of an example light similar to
the example light of FIG. 4, FIG. 9A 1s a perspective view
thereol with the housing removed, and FIG. 9B 1s a perspec-
tive view thereof with the housing and lens elements
removed.

In the Drawing, where an element or feature 1s shown in
more than one drawing figure, the same alphanumeric desig-
nation may be used to designate such element or feature in
cach figure, and where a closely related or modified element
1s shown 1n a figure, the same alphanumerical designation
primed or designated “a” or “b” or the like may be used to
designate the modified element or feature. Similarly, similar
clements or features may be designated by like alphanumeric
designations in different figures of the Drawing and with
similar nomenclature 1n the specification. According to com-
mon practice, the various features of the drawing are not to
scale, and the dimensions of the various features may be
arbitrarily expanded or reduced for clarity, and any value
stated 1 any Figure 1s given by way of example only.

DESCRIPTION OF THE PREFERRED
EMBODIMENT(S)

The portable light described herein 1s 1 its preferred
embodiment a small, rectangular, rechargeable light that pro-
vides a directable light beam. It 1s suitable for being held in
use, or for being placed on a surface or attached to an object,
e.g., by providing flexible attachment options, as by clips and
fasteners. It may have a replaceable battery or may be perma-
nently sealed and dlsposable This portable light 1s thought to
be useful and convenient 1n many different instances, both
proiessional and casual, including but not limited to law
enforcement, military, government, industrial, inspection,
recreation, sporting, outdoors, and consumer contexts.

FI1G. 1 1s a perspective view of an example embodiment of
a light 10, and FIGS. 2A, 2B and 2C are views of a side, an
edge and an end thereof, respectively, and FIG. 2D is a per-
spective view thereof. Light 10 includes a generally rectan-
gular light body 100 and a light head 200 thereon, e.g., at an
end of light body 100. Light body 100 includes a housing 110
which includes a body housing base 112 and a cover 114
therefor. Interior to light body 100 1s a cavity for receiving a
battery for providing electrical power to light 10, preferably a
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4

battery having a generally rectangular shape, e.g., a battery of
the sort utilized with a cell phone or similar portable elec-
tronic device, or a battery or batteries that will fit within a
generally rectangular battery cavity. Housing 110 has a pair
of opposing extensions or projections 120 extending from one
end thereol for recerving a generally cylindrical light head
200 therebetween. Preferably, light head 200 1s rotatable
about1ts longitudinal axis, €.g., over an angle of about 180° or
more or less, and a knob or knobs 220 may be provided for
conveniently rotating light head 200.

Light head 200 1s generally cylindrical and includes a
generally cylindrical member 210 which has a reflector 216,
typically a recess 212 of a conical or other suitable shape,
therein. A light source 230, preferably a light emitting diode
(LED) 230, 1s located in reflector 216 and 1s covered by a lens
214 therein. While recess 212 and lens 214 therein are pret-
erably conical, other shapes may be employed as may be
desired for shaping the light produced by light source 230.
Cylindrical member 210 1s preferably of a suitable heat con-
ductive matenal, e.g., typically aluminum, so as to serve as a
heat sink for removing heat produced by light source 230.

Optionally, light head 200 may further include one or more
tubular cylindrical lenses 240 or filters 240 that are slidable on
cylindrical member 210. Preferably, tubular lenses 240 are
substantially shorter than cylindrical member 210 and are at
least as long as the diameter of recess 212 at the surface of
cylindrical member 210, thereby to be shidable axially to a
position for covering lens 214. As a result, the light emitted by
light source 230 that passes through lens 214 also passes
through a lens 240 when the lens 240 1s slid to a position
covering lens 214. Preferably, central lens 214 1s clear and
lens 240 includes two separate slidable tubular lenses 240q
and 24056 for providing two optically different lenses.
Because tubular lens or lenses 240, 240qa, 2405 are on mem-
ber 210 and because member 210 is retained between exten-
s1ons 120 of light body 100, lens or lenses 240, 240a, 2405 are

captive thereon and so will not be misplaced or lost.
Hach slidable tubular lens 240, 240q, 2405 1s shorter than

cylindrical member 210 and has another optical property than
does the other slidable tubular lens 240, 240a, 2405, ¢.g., so as
to provide selectable lens conditions. For example, lens 240a
may be a lens of one color, e.g., red, and lens 24056 may be a
lens of a different color, e.g., green, and/or a lens 240a, 2405
could polarize or could diffuse light. A combination ofaridge
or another projection on one of cylindrical member 210 and
lens or lenses 240a, 2405 and of a depression or recess on the
other of member 210 and lens or lenses 240a, 24056, may
engage to retain lens or lenses 240a, 2406 1n a centered
position over lens 214 or 1n a storage position proximate an
end of member 210.

A switch 250 1s provided on light body 100 for controlling
operation of light 10. Preferably switch 250 1s a pushbutton
switch that may be activated one or more times, €.g., 1n a
sequence and/or with a particular timing, for selecting differ-
ent modes of operation of light 10, such as ON, OFF, momen-
tary ON, blinking, flashing, strobing, brightened and/or
dimmed, “moonlight” , and/or low light level mode or modes.

Where 1t 1s desired that light 10 be rechargeable, e.g., that
the battery therein be rechargeable, a charging connector 130
may be provided 1n housing 110. In a preferred embodiment
connector 130 1s a small connector or port, e.g., a mini-USB
connector, for recerving a cable for connecting to a USB port,
¢.g., a computer USB port, or other source of electrical power
from which the battery can be recharged. Suitable USB con-
nectors and USB cables maybe those commonly employed
for connecting a digital camera to the USB port of a computer
for transferring 1mage files to the computer. Suitable sources




US 9,057,490 B2

S

of electrical power for recharging light 10 may include a
computer USB port, a 12-volt outlet such as 1s commonly
found 1n vehicles, or with an adapter such as the type Z'TE
adapter made by Dokocom of China, a 110v-240 volt AC
outlet. Connector 130 may be provided with a cap or plug for
providing a seal against moisture and debris, e.g., a threaded
cap or plug or a snap-in cap or plug or other seal, may be
employed. Such plug or cap may optionally be retained with
light 10 by a lanyard or other tlexible part.

In light 10 of FIG. 2D, the inward ends of each of the
opposing spaced apart extensions or projections 120 include
curved covers 120¢ that extend towards the light source LED
230 so as to partly cover lenses 240a and 2405, thereby to
protect lenses 240a and 24056 and for aesthetics. Otherwise,
light 10 1s as described. The inward ends of lenses 240a and
24056 are exposed beyond the ends of covers 120¢ and each
preferably includes an exposed ridge or tab 242a, 2425 that
extends radially away from cylindrical light head 200, 210 to
tacilitate the sliding of lenses 240a and 2406 along cylindrical
member 210 for lenses 240a and 2406 being moved 1nto
position covering light source 230. Because lenses 240a and
2406 pretferably are tubular, or at least include a portion of a
tube, and surround cylindrical member 210, they are slidable
on cylindrical member 210 and cylindrical member 210 1s
rotatable within lenses 240a, 24056. Thus, the rotation of
cylindrical member 210, e.g., using knob 220, 1s not restricted
by lenses 240a and 2405 which simply allow member 210 to
rotate therein as may be necessary for member 210 to be
rotated to a desired rotational position.

A switch 250 may be provided on the on the front surface
of housing 110, or at another convenient location, for control-
ling operation of light source 230. Alternatively, a raised
rectangular switch actuator 250 may be located on the front
surface of housing 110 for actuating an electrical switch
within light body 100' for selectively controlling operation of
light source 230. Raised triangular feature 141 may be pro-
vided on the front surface of housing 112 as a gwmde for
attaching a band, clip or other fasteming device to light 10.

FIG. 3 1s a perspective view of another example embodi-
ment of a light 10', and FIGS. 4A, 4B and 4C are views of a
bottom side, a top side and an end thereot, respectively, and
FIG. 4D 1s a perspective view thereof. Light 10' includes a
light body 100" and a light head 200 thereon, e.g., on a broad
surface of light body 100' near one end thereof. Light body
100" includes a generally rectangular housing 110' which
includes a body housing base 112' and a cover 114' therefor.
Interior to light body 100' 1s a generally rectangular cavity for
receiving a battery for providing electrical power to light 10",
preferably a battery having a generally rectangular shape,
¢.g., a battery of the sort utilized with a cell phone or similar
portable electronic device, or another battery or batteries that
fit therein. Housing 110" has a pair of opposing extensions or
projections 120" extending from one end of a broad surface of
light body 100" for receiving a generally cylindrical light head
200 therebetween. Preferably, light head 200 1s rotatable
about 1ts longitudinal axis and a knob 220, or optionally
knobs 220, may be provided for conveniently rotating light
head 200.

Light head 200 i1s generally cylindrical and includes a
generally cylindrical member 210 which has a reflector 216,
typically a recess 212 of a conical or other suitable shape,
therein or a reflective insert 216 therein. A light source 230,
preferably a light emitting diode (LED) 230, 1s located in
reflector 216 and 1s covered by a lens 214 therein in front of
LED 230. Light head 200 1s as described herein.

Optionally, light head 200 may further include one or more
tubular cylindrical lenses 240 or filters 240, 240a, 2405 that
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are slidable on cylindrical member 210, as described herein.
Where 1t 1s desired that light 10" be rechargeable, e.g., that the
battery therein be rechargeable, a charging connector 130
may be provided 1n housing 110", with or without an optional
cap or plug, all as described herein.

Optionally, light 10' may have one or more features for
facilitating the attaching and/or securing of light 10' to an
object, e.g., to a person, body part, head wear, clothing, tools,
equipment and the like. By way of example, light 10" may
have on light body 100' one or more guides 140' for defiming
a surface 142' or recess 144" into which a band 1465 or strap
1465 or clip 146¢ or fastener 146 or other attachment device
146 may be disposed for holding light 10', e.g., to a person’s
head, hat, helmet or to another object. Guides 140' may be
parallel raised ridges 142' as shown or may be another con-
venient shape. A slip-on or snap-on clip may be provided
which has a portion positioned between guides 140" and such
clip may be placed on light 10' 1n several positions, e.g., from
the right or left side and/or with the clip at the front or rear of
light 10'. Where 1t 1s desired to attach light 10' to a hat or
helmet, a rubber or other elastic band may be placed around
the hat or helmet and light 10' may be placed between the
band and the helmet with the band disposed 1n recess 144
between guides 142'. Where a fastener 1s used, e.g., a hook
and loop fastener such as a VELCRO® material, a piece of
either the loop side of the fastener or of the hook side of the
fastener 1s attached, e.g., adhesively, to surface 142' between
guides 140'.

In light 10 of FIG. 4D, the mnward ends of each of the
opposing spaced apart extensions or projections 120" include
curved covers 120'c that extend towards the light source LED
230 so as to partly cover lenses 240a and 24056, thereby to
protect lenses 240aq and 2405 and for aesthetics. Otherwise,
light 10" 15 as described. The inward ends of lenses 240a and
2405 are exposed beyond the ends of covers 120'c and each
preferably includes an exposed ridge or tab 242a, 2425 that
extends radially away from cylindrical light head 200, 210 to
tacilitate the sliding of lenses 240a and 24056 along cylindrical
member 210 for lenses 240aq and 2406 being moved nto
position covering light source 230. Because lenses 240q and
24056 preferably are tubular, or at least include a portion of a
tube, and surround cylindrical member 210, they are slidable
on cylindrical member 210 and cylindrical member 210 1s
rotatable within lenses 240a, 2405/. Thus, the rotation of
cylindrical member 210, e.g., using knob 220, 1s not restricted
by lenses 240a and 2405 which simply allow member 210 to
rotate therein as may be necessary for member 210 to be
rotated to a desired rotational position.

FIG. 5 1s a perspective view ol yet another example
embodiment of a light 10", and FIGS. 6A, 6B and 6C are
views of a top side, a bottom side and an end thereof, respec-
tively. Light 10" includes a light body 100" and a light head
200 thereon, e.g., on a broad surface of light body 100" near
one end thereof. Light body 100" includes a generally rect-
angular housing 110" which includes a body housing base
112" and a cover 114" therefor. Interior to light body 100" 1s
a generally rectangular cavity for receiving a battery for pro-
viding electrical power to light 10", preferably a battery hav-
ing a generally rectangular shape, e.g., a battery of the sort
utilized with a cell phone or similar portable electronic
device, or another battery or batteries that fit therein. Housing
110" has a pair of opposing extensions or projections 120"
extending from one end of a broad surface of light body 100"
for recerving a generally cylindrical light head 200 therebe-
tween. Preferably, light head 200 is rotatable about 1ts longi-
tudinal axis and a knob 220 or knobs 220 may be provided for

conveniently rotating light head 200.
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Light head 200 1s generally cylindrical and includes a
generally cylindrical member 210 which has a retlector 216,
typically a recess 212 of a conical or other suitable shape,
therein, or a reflector 216 1n recess 212. A light source 230,
preferably a light emitting diode (LED) 230, 1s located in
reflector 216 and 1s covered by a lens 214 therein which 1s in
tront of LED 230. Light head 200 1s as described herein.

Optionally, light head 200 may further include one or more
tubular cylindrical lenses 240 or filters 240, 240a, 2405 that
are slidable on cylindrical member 210, as described herein.
Where 1t 1s desired that light 10" be rechargeable, e.g., that the
battery therein be rechargeable, a charging connector 130
may be provided in housing 110", with or without an optional
cap or plug, all as described herein.

FIG. 7 1s a view of a bottom side of the example light 10’
and FIGS. 7A and 7B are cross-sectional views transverse to
the light head 200 thereof and longitudinal to the light head
200 thereol, respectively, and FIG. 7C illustrates various
attachment devices 146. Interior to housing 110' 1s an elec-
tronic circuit 300 for operating light 10, 10', 10". Circuit 300
includes a battery 310 and an electronic circuit board 320
containing electronic circuitry for connecting battery 310 and
light source 230 for controllably energizing light source 230
in response to operation of switch 250. Battery 310 may be of

a generally rectangular shape and resides 1n a generally rect-
angular cavity in light housing 110, 110', 110" defined by

walls of base 112, 112', 112" thereol. The terminals of battery
310 reside at the end thereof proximate light head 200 and
make electrical connection to contacts of circuit board 320,
typically springy metal contacts that extend from circuit
board 320. USB port connector 130 1s disposed 1n the same
end of housing 110, 110', 110" where 1t connects to circuit
board 320.

As can be seen of light head 200 1n the cross-sectional
views, a metal generally cylindrical member 210 has a recess
212 1n one cylindrical surface thereot defining a retlector 216
at the bottom end of which 1s light source 320, e.g., LED 320.
LED 320 1s preferably disposed on a circuit board 232 which
resides at a flat bottom of recess 212. LED circuit board 232
1s preferably thermally conductive so as to provide a ther-
mally conductive coupling to cylindrical member 210 which
serves as a heat sink for LED 230. A lens 214 may be disposed
in the recess 212 defining reflector 216 1n front of, and typi-
cally covering, light source 230. Reflector 216 and/or lens
214 may be shaped so as to provide a light beam of a desired
characteristic or shape, e.g., a spot beam or a tlood light beam
or something 1n between.

Cylindrical member 210 preferably has a longitudinal bore
therein for electrical wires and/or conductors. Electrical con-
nection between circuit board 320 and light source 230 may
be made via electrical wires and conductors, and may include
one or more slip rings, coaxial rotatable conductors and the
like. Where the electrical connection 1s made, e.g., by wires,
light head 200 may be rotatable over less than 360° relative to
light body 100, e.g., about 180°, and where the electrical
connection 1s made, e.g., by slip rings or coaxial rotatable
conductors, light head 200 may be rotatable more than 360°
relative to light body 100. Electrical connection between
switch 250 and circuit board 320 may be made via electrical
wires and conductors, and may include one or more slip rings,
coaxial rotatable conductors and the like. In one embodiment,
one or more springy metal contacts bear against one or more
respective circular contacts on cylindrical member 210 to
define one or more slip rings, and the sliding of the springy
contact against the contact ring tends to clean the connection.

Cylindrical member 210 1s rotatably mounted 1n body
extensions or projections 120, 120", 120" which 1 effect
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provide bearings, e.g., sleeve bearings, at opposing ends of
member 210. Member 210 may be rotated by turning a knob
220 which may be provided at one or both ends of member
210, for directing the light produced by light source 230 over
a range ol angles of about 180° relative to light body 100,
100", 100". Cylindrical member 210 may be permitted to
freely rotate 1n the bearings of extensions or projections 120,
120", 120" or may be restrained by iriction, by detents, by
stops or by another restraining feature. Knob 220 may have a
recess 1n the rear surface thereof that presses onto a comple-
mentary axial extension of cylindrical member 210, and may
be secured thereon by Iriction, complementary raised and

recessed features, adhesive, or other suitable means.

FIG. 7C 1illustrates various attachment devices 146 that
attach to light body 100, 100', 100" of light 10, 10", 10" for
attaching light 10, 10', 10" to a person, clothing or an object.
Example strap or band 1465 typically comprises a loop of
clastic material, e.g., of a rubber or stretchy plastic, sized to
encircle an object to which light 10, 10', 10" 1s to be attached,
¢.g., a hat, helmet and/or head, or a loop of relatively non-
clastic material, e.g., a woven strip, having a buckle or other
length adjustment device for adjusting the length of a loop
tormed thereby to be si1zed to encircle an object to which light
10, 10', 10" 1s to be attached, e.g., a hat, helmet and/or head.

Example clip 146¢ typically comprises a folded structure
of a relatively stiff material, e.g., a steel or other metal,
wherein one folded portion 1s sized and spaced apart to clip
onto light body 100, 100', 100" bearing against its top and
bottom broad surfaces, and another folded portion 1s sized
and relatively closely spaced to clip onto a belt, clothing or
other object. The latter portion may have a keyhole or other
shaped openming therein for attaching to a headed post or other
attaching structure. An example of such structure 1s described

in U.S. Pat. No. 7,581,847 1ssued Sep. 1, 2009, entitled
“CLIP-ON, CLIP OFF MOUNTING DEVICE, AS FOR A
PORTABLE LIGHT,” which is hereby incorporated herein by
reference 1n 1ts entirety.

Example fastener 146 includes a separable fastener 146/,
such as a hook and loop or similar fastener 1461, ¢.g., a
VELCRO® fastener, one side of which may be attached, e.g.,
by adhesive, to light body 100, 100', 100" and the other side of
which may be attached, e.g., by adhesive , sewing or other
suitable means, to a person or object to which light 10, 10',
10" 1s to be removably attached.

FIG. 8 1s a perspective view of an example embodiment of
a light 10" similar to the example light 10' of FIG. 3. Light
10"" includes a generally rectangular light body 100" and a
light head 200 including a cylindrical member 210 supported
at 1ts ends by extensions or projections 120" of body housing
110™ which comprises housing base 112" from which exten-

sions or projections 120" extend and housing cover 114",
Light head 200 1s as described.

Light head 200 may include slidable lenses or filters 2404,
2405 as above, however, 1n light 10" lenses or filters 240q
and/or 2405 may be covered by an optional cover 120"'¢ that
attaches to the outer ends of extensions or projections 120",
Light body 100" may have ridges 140" or similar features for
locating a band 1465 or clip 146¢ or other member or attach-
ment device 146 for attachuing light 10" to a person or object.

Light 10" 1includes a switch actuator 250, e.g., a flexible
member, on an end of body 100" that when pressed actuates
an electrical switch iternal to body 100™. Switch actuator
250 may be of a rubber, plastic or other material that allows
actuator 250 to flex for transmitting pressing force applied to
it to the 1nternal electrical switch. USB connector 130 at the
near corner preferably has a cover 130c¢ for resisting the entry
of moisture, water, dirt and other unwanted matter into hous-
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ing 110™ and may be held captive by a thin loop or lanyard so
that 1t 1s tethered to light body 100"'. Cover 130c may beof a
rubber, plastic or other material that provides the desired
flexibility and sealing of the opening to connector 130.

FIG. 8A 15 a perspective view of the example light 10" of 5
FIG. 8 with the housing base 112' removed; and FIG. 8B 1s an
inverted perspective view thereof with the housing base 112!,
housing cover 114" and light head 200 removed, thereby to
reveal the internal arrangement of light 10'. Light head 200 1s
seen to include a cylindrical member 210 having a recess 10
therein 1n which 1s disposed a light source 230, e.g., an LED
230, for which member 210 provides a heat sink A knob 220
on one end of cylindrical member 210 provides a convenient
teature for rotating cylindrical member 210 about its longi-
tudinal axis. One or two optional tubular lenses or filters 15
240a, 2405b are slidable on cylindrical member 210 and may
be slid to a central location along member 210 so that the light
produced by light source 230 passes therethrough. Option-
ally, lenses/filters 240a, 2405 may have ridges or other fea-
tures 241a, 2415 thereon for facilitating the sliding of lenses/ 20
filters 240a, 2405, respectively.

The largest element internal to light body 100" 1s battery
310 which may be a rectangularly shaped cell 310, e.g., a cell
of the sort commonly utilized by cellular telephones, smart
phones and similar small handheld electronic devices, that1s 25
retained 1n housing base 112™ by cover 114™. Battery 310
typically has two or more terminals 312 on a narrow end
thereot for delivering electrical power, and for receiving elec-
trical power 11 battery 310 1s a rechargeable battery.

Battery 310 resides between housing cover 114" and elec- 30
tronic circuit board 320 which supports the electronic cir-
cuitry that controls light 10"'. A connector 330 mounted on
circuit board 320 may be employed for connecting to the
terminals of battery 310 for recerving electrical power there-
from and for applying electrical power thereto for charging 35
battery 310. A connector 130, e.g., a USB or mimi-USB con-
nector 130, mounted on circuit board 320 may be employed
for receving electrical power from an external source for
charging battery 310.

An electrical switch 350 mounted on circuit board 320 may 40
have an actuator 352 on an outward facing side thereof so as
to be positioned behind (underneath) switch actuator 250 of
light body 100™, whereby pressing on switch actuator 250
causes switch actuator 250 to press against actuator 352 of
clectrical switch 350 for causing switch 350 to control light 45
source 230 via control circuitry on circuit board 320. The
switch actuator 250 may be a flexible cover or boot, e.g., ol a
rubber, rubbery or flexible plastic maternial, that 1s co-molded
with a part of housing 110", e.g., housing base 110" or
housing cover 110™, or may be a cover or boot thatis fastened 50
in a hole therein. In general, switch actuator 250 may be in any
convenient location of the light body 100, 100', 100", 100",
and more than one switch actuator 250 may be provided with
an electrical switch 350 appropriately located interior thereto.

Electronic circuit 300 may be any electronic circuit that 55
provides the desired functionality of light 10, 10', 10", 10™.
Examples of suitable electronic circuits that may be

employed may be found, for example, 1n U.S. Pat. No. 7,883,
243 entitled “LED FLASHLIGHT AND HEAT SINK

ARRANGEMENT,” in U.S. Pat. No. 7,674,003 entitled 60
“FLASHLIGHT HAVING PLURAL SWITCHES AND A
CONTROLLER,” mm U.S. Pat. No. 7,466,082 entitled
“ELECTRONIC CIRCUIT REDUCING AND BOOSTING
VOLTAGE FOR CONTROLLING LED CURRENT,” and/or
in U.S. patent application Ser. No. 13/050,498 entitled 65
“LIGHT HAVING A COMPARTMENT ACCOMMODAT-
ING BATTERIES OF DIFFERENT SIZES, SHAPES ANDY/

10

OR TYPES,” filed Mar. 17, 2011, now U.S. Patent Publica-
tion No. 2012/0236551, each of which 1s hereby incorporated
herein by reference 1n 1ts entirety for any and all purposes.

FIG. 9 1s a perspective view of an example light 10" simailar
to the example light 10' of FIG. 4, FIG. 9A 15 a perspective
view thereol with the housing part 112' removed, and FIG. 9B
1s a perspective view thereof with the housing part 112' and
lens 240 elements removed. Externally, light 10" differs from
the light of FIG. 4 in that the inward ends of each of the
opposing spaced apart extensions or projections 120" include
curved covers 120'c that extend towards the light source LED
230 so as to partly cover lenses 240a and 2405, e.g., thereby
to protect lenses 240a and 2405 and for aesthetics. Otherwise,
light 10" 1s as described. The inward ends of lenses 240q and
24056 are exposed beyond the ends of covers 120'c and each
preferably 1includes a respective exposed ridge or tab 242a,
242b that extends radially away from cylindrical light head
200, 210 to facilitate the sliding of lenses 240a and 2405
along cylindrical member 210 for lenses 240a and 24056 being
moved ito position covering light source 230. Because
lenses 240a and 2406 preferably are tubular, or at least
include a portion of a tube, and surround cylindrical member
210, they are slidable on cylindrical member 210 and cylin-
drical member 210 is rotatable within lenses 240a, 2405.
Thus, the rotation of cylindrical member 210, e.g., using knob
220, 1s not restricted by lenses 240a and 24056 which simply
allow member 210 to rotate therein as may be necessary for
member 210 to be rotated to a desired rotational position.

Where light 10' may utilize a source of electrical power that
1s rechargeable, light body 100' may have a raised portion
113", e.g., on housing portion 112' or at another suitable
location, for enclosing a battery charging connector 130, e.g.,
a mim1 USB connector or other suitable electrical connector.
Connector 130 connects externally to a source of electrical
power for charging a battery 310, 310' internal to light body
100" and connects internally to electronic circuit 300 for
charging a rechargeable battery 310, 310' 1n light body 100
and/or for powering light 10' when light 10' 1s connected to an
external source of electrical power via connector 130.

Interior to light body 100" of light 10' 1s support member
260 which includes a generally rectangular base 264 having
semi-cylindrical receptacles 262 at opposing ends thereof.
Receptacles 262 have an external shape generally conforming
with the shape of lenses 240a, 2405 which are slidable
thereon and have an interior shape that provides at least a part
of a cylindrical surface adjacent which the cylindrical ends of
cylindrical member 210 may rotate. The support receptacle
262 at the end of cylindrical member 210 whereat knob 220 1s
located typically has an opening through the generally circu-
lar end thereof through which the shaft 222 of knob 220 1s
disposed to engage the end of cylindrical member 220. Sup-
port 260 preferably positions cylindrical member 210 and
optional lenses 240a, 2405 1n desired positions 1n extensions
or projections 120" and 1n light housing part 112' when light
housing part 112' 1s mated with light housing part 114' to
define light body housing 110".

The base 264 of support member 260 1s disposed adjacent
circuit board 320 and may be of similar shape and size thereto.
Circuit board 320 may support a support block 342 which
includes one or more metal contacts 344 that respectively
contact one or more circular contact rings 244 of cylindrical
member 210, which together define one or more slip rings 340
providing one or more electrical connections across the rotat-
able jo1nt between cylindrical member 210 and circuit board
320 and the remainder of electrical circuit 300 of light 10"
Circuit board 320 may also support one or more additional
metal contacts 354 that bear against respective contact rings
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254 of cylindrical member 210 to define one or more addi-
tional slip rings 350 providing respective electrical connec-
tions across the rotatable joint between cylindrical member

210 and circuit board 320 and the remainder of electrical
circuit 300 of light 10'.

Light body 100" housing 110' includes housing parts 112",
114' that define an generally rectangular interior cavity 116'
for recetving a source of electrical power 310. The source of
clectrical power may include, e.g., a generally rectangular
battery 310 as described or may include, e.g., one or more
cylindrical batteries 310" as a particular light 10, 10', 10", 10"
may utilize, or may accept both batteries of both shapes and
s1zes. Housing part 114' and/or housing part 112' may have
one or more locating features 118' that extend 1nto cavity 116
for positioning battery 310 and/or batteries 310' therein.
Locating features 118' may have, e.g., a curved edge against
which batteries 310' are adjacent for being positioned 1n cav-
ity 116' and may have other edges for positioning a generally
rectangular battery 310, or may have both where cavity 116’
1s configured to receiver both a generally rectangular battery
310 and plural cylindrical batteries 310'. Where cylindrical
batteries 310" are utilized, conductors 314, 316, ¢.g., metal
conductive strips 314, 316, may be provided to connect bat-
teries 310' 1n series and into circuit 300, and conductors 314,
316 may be part of light body 110' or may be part of a battery
assembly 310" wherein plural cylindrical batteries are con-
nected 1n series within battery assembly 310'.

Light body 100' may include various features of any one or
more of lights 10, 10", 10™ as described, e.g., a switch or
switch actuator 250, a charging connector 130, guides 140',
and the like, as may be convenmient or desirable for a particular
light. Optionally, cylindrical member 210 may have one or
more grooves in which reside respective O-rings 218 for
providing a seal with respect to support member 260, and
support member 260 may 1nclude an O-ring 268 around the
periphery of base 264 thereol for providing a seal with respect
to housing part 112"

In one typical example embodiment of a light 10, 10', 10",
10™, light body 100, 100", 100", 100" 1s about 1.6 by 2.5
inches (about 4.1 by 6.4 cm) and about 0.38 1nch (about 1 cm)
thick, and optional guides 140 thereon are about 1.0 inch
(about 2.5 cm) apart. Cylindrical member 210 thereof may
have a diameter of about 0.5 inch (about 1.3 cm) and an
exposed length of about 1.25 inches (about 3.2 cm), and the
cone angle of recess 212 or of retlector 216 may be about 90°,
but may be a larger or smaller angle. Slidable lenses 240,
240a, 2405 have respective lengths of about 0.4 inches (about
1.0 cm), and may have an optional external circumierential
ridge for assisting their being slid along member 210. The
axis of rotatable member 210 1s about 0.28 inches (about 7
mm) above the surface of housing 100, 100', 100", 100" so
that rotatable member 210 and optional lens or lenses 240,
240a, 24056 are adjacent to light body 100, 100', 100", 100",
¢.g., are spaced away by about 0.20-0.50 inch (about 0.5-1.3
mm). Where light 10, 10', 10", 10™ utilizes cylindrical bat-
teries, e.g., AAA size or AA size nickel-metal hydride (Ni-
MH) batteries 310, light body 100, 100', 100", 100" may be
slightly thicker and/or larger to accommodate the diameter
and/or length of those batteries, however, the cavity 116
within such light body 100, 100', 100", 100" may be config-
ured to recerve a rectangular battery 310 interchangeably with
plural cylindrical batteries 310' or an assembly thereof.

In a typical embodiment of light 10, 10", 10", 10™, light
housing 110, 110', 110", 100" 1ncluding housing base 112,
112", 112", 112" and cover 114, 114', 114", 114" may be a
plastic, e.g. a nylon, ABS, polycarbonate (PC), or a blend
thereot, e.g., a PC/ABS blend, and lens 240, 240a, 24056 may
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be polycarbonate, PMMA acrylic, or other suitable plastic or
glass, and member 210 may be aluminum, brass, copper, or
other suitable thermally conductive material. Member 210
may have a recess 212, e.g., a conical recess 212, typically
having a cone angle of about 90° with a flat bottom for
receiving LED circuit board 232 and LED 230, or a reflector
216 shaped to provide a desired beam shape may be disposed
in the recess 212 or may be defined by recess 212 of cylin-
drical member 210. Housing 110, 110', 110", 110™ may be
closed by attaching cover 114, 114', 114", 114" permanently
to housing 112, 112", 112", 112", as by ultrasonic, chemical
or heat welding or by adhesive, or by attaching cover 114,
114', 114", 114" removably to housing 112, 112", 112", 112"
as by a snap on engagement or by removable fasteners or the
like.

Typically, battery 310, 310' could be a rechargeable battery
such as a prismatic rectangular lithium-ion battery which 1s
available from many commercial sources or could be one or
more cylindrical batteries such as an alkaline, lithium or other
single use battery or a nickel-cadmium, nickel-metal-hydrnide
or lithtum-1on or other rechargeable battery which are avail-
able from many commercial sources, as well as various manu-
facturers and suppliers of cellular telephones, smart phones,
MP3 players, and other mobile electronic devices, and/or
from suppliers of batteries therefor. Electronic circuit 300
may be as described, switch 250, 350 may be an ON/OFF
switch, e.g., a momentary contacting switch or a “clicker”
type latching ON/OFF switch, and may have a momentary
ON position, and circuit board 310 may be of FR4 or other
suitable material. Connector 130 may be a USB or a mini-
USB connector of the sort commonly utilized in cellular
telephones, smart phones, MP3 players, digital cameras and
other mobile electronic devices, and connector 330 may be a
battery connector of the sort commonly utilized 1n cellular
telephones, smart phones, MP3 players, digital cameras and
other mobile electronic devices.

A portable light 10, 10', 10", 10" may comprise: a gener-
ally rectangular light body 100,100, 100", 100" having a pair
ol opposing spaced apart extensions 120, 120, 120", 120"
thereon, the light body 100, 100", 100", 100" having a gen-
erally rectangular cavity for receiving a source of electrical
power 310 therein; a generally cylindrical light head 200
rotatably supported adjacent the light body 100, 100', 100",
100™ between the extensions 120, 120', 120", 120" thereof,
the light head 200 including a light source 230 for producing
light; and a switch 250 for selectively actuating the light
source 230. The generally cylindrical light head 200 may be
located: adjacent an end of the light body 100, 100', 100",
100™; or adjacent a broad surface of the light body 100, 100',
100", 100™; or adjacent a broad surface of the light body 100,
100',100",100™ near an end of the light body 100, 100', 100",
100™. In the portable light 10, 10', 10", 10", the generally
cylindrical light head 200 may be rotatable about 1ts axis; or
the generally cylindrical light head 200 may include a knob
220 at an end thereof for rotating the generally cylindrical
light head 200 about 1ts axis; or the generally cylindrical light
head 200 may be rotatable about 1ts axis and may include a
knob 220 at an end thereof for rotating the generally cylin-
drical light head 200 about 1ts axis. The cylindrical light head
may be rotatable less than 360° or may be rotatable more than
360°. The generally cylindrical light head 200 may include at
least one circular electrical contact 244 and the light body
100,100, 100", 100" may include at least one fixed electrical
contact 344 adjacent the circular electrical contact 244 of the
generally cylindrical light head 200 for providing at least one
clectrical slip ring 340 connection therebetween. The gener-
ally cylindrical light head 200 may include a cylindrical
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member 210 and a curved lens 240, 240a, 2405 slidable along
the cylindrical member 210. The curved lens 240, 240a, 2405
may include one or more slidable curved lenses 240, 240aq,
24056, each slidable curved lens 240, 240qa, 2405 being shorter
than the cylindrical member 210 and having a different opti-
cal property than another slidable curved lens 240, 240aq,
240b. The curved lens 240, 240a, 2405 may be captive adja-
cent the cylindrical member 210; or may include one or more
color filters, a polarizing filter, and/or a diffusing filter; or may
include one or more color filters, a polarizing filter, and/or a
diffusing filter and be captive adjacent the cylindrical mem-
ber 210. The generally cylindrical light head 200 may include
a cylindrical member 210 having a recess 212 therein and the
light source 230 may include a light emitting diode 230 1n the
recess 212 of the cylindrical member 210. The portable light
10,10, 10", 10" may further comprise a lens 214 1n the recess
212 of the cylindrical member 210 covering the light emitting
diode 230. The portable light 10, 10', 10", 10" may further
comprise: a reflector 216 1n the recess 212 of the cylindrical
member 210 1n front of the light emitting diode 230; or a lens
214 1n the recess 212 of the cylindrical member 210 1n front
of the light emitting diode 230; or a reflector 216 and a lens
214 1n the recess 212 of the cylindrical member 210 1n front
of the light emitting diode 230. The generally cylindrical light
head 200 may include a cylindrical member 210 comprising,
a thermally conductive metal or a thermally conductive non-
metal. The switch 250 may be actuated: at an end of the
generally cylindrical light head 200; or at a knob 220 atan end
of the generally cylindrical light head 200; or at an end of the
generally cylindrical light head 200 having a knob 220
thereat; or at an end of the generally cylindrical light head 200
opposite an end thereof having a knob 220; or on the generally
rectangular light body 100, 100', 100", 100™; or on an edge of
the generally rectangular light body 100, 100', 100", 100™; or
any two of the foregoing. The switch 250, 350 may include an
clectrical switch 350 disposed on an electronic circuit board
320 1n the light body 100, 100", 100", 100" and actuatable by
a switch actuator 250 on the light body 100, 100', 100", 100"
The source of electrical power 310, 310" may include: a gen-
erally rectangular source of electrical power 310 1n the gen-
erally rectangular cavity 116 of the generally rectangular light
body 100, 100', 100", 100™; or a source of electrical power
including plural cylindrical sources of electrical power 310
side by side 1n the generally rectangular cavity 116, 116' of the
generally rectangular light body 100, 100, 100", 100™; or a
generally rectangular source of electrical power 310 and plu-
ral cylindrical sources of electrical power 310" interchange-

able 1n the generally rectangular cavity 116, 116' of the gen-
erally rectangular light body 100, 100, 100", 100™. In the

portable light 10, 10', 10", 10™, a battery 310 may be a
rechargeable rectangular battery 310 1n the cavity of the light
body 100,100', 100", 100", and the portable light 10, 10', 10",
10" may further include: a charging connector 130 on the
light body 100, 100', 100", 100" electrically coupled to a
battery 310 therein for charging the battery 310 therein; or a
USB compatible charging connector 130 on the light body
100, 100', 100", 100™ electrically coupled to a battery 310
therein for charging the battery 310 therein. The portable light
10, 10", 10", 10" may further comprise an electronic circuit
board 320 including an electronic circuit for controlling
operation of the light source 230 responsive to the switch 250.
The electronic circuit board 320 may include: a connector
330 for making electrical connection to a source of electrical
power 310 when a source of electrical power 310 1s in the light
body 100, 100', 100", 100™; or a connector 130 for making,
clectrical connection to an external electrical power source
for charging the generally rectangular source of electrical
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power 310 when the generally rectangular source of electrical
power 310 1s 1n the cavity of the light body 100, 100', 100",
100™; or a first connector 330 for making electrical connec-
tion to a source of electrical power when a source of electrical
power 310 1s 1n the light body 100, 100", 100", 100" and a
second connector 130 for making electrical connection to an
external electrical power source for charging the generally
rectangular source of electrical power 310 when the generally
rectangular source of electrical power 310 1s 1n the cavity of
the light body 100, 100', 100", 100™. The tubular lens 240,
240a, 240b: may be captive on cylindrical member 210; or
may include one or more color filters, a polarizing filter,
and/or a diffusing filter; or may include one or more color
filters, a polanizing filter, and/or a diffusing filter and be
captive on cylindrical member 210. The generally cylindrical
light head 200 may include a cylindrical member 210 com-
prising a thermally conductive metal or a thermally conduc-
tive non-metal. The switch 250 may be an electrical switch
350 disposed on an electronic circuit board 320 1n light body
100,100',100", 100" and may be actuated by a switch actua-
tor 250 on body 100, 100", 100", 100" The electronic circuit
board 320 may be disposed adjacent a source of electrical
power 310 when the source of electrical power 310 1s dis-

posed 1n the cavity of light body 100, 100", 100", 100™. The
light body 100,100, 100", 100" may have a feature 140, 140
for recerving an attachment device 146 thereon, and the por-
table light 10, 10', 10", 10" may further comprise an attach-
ment device 146 for attaching the portable light 10, 10', 10",
10" to aperson and/or object. The attachment device 146 may
comprise: a band 1465b, a strap 1465b, a clip 1465, a slip-on clip
146¢, a snap-on clip 146¢, a hook and loop fastener 1461, or a
fastener 146.

A portable light 10, 10', 10", 10" may comprise: a gener-
ally rectangular light body 100,100, 100", 100" having a pair
ol opposing spaced apart extensions 120, 120, 120", 120"
thereon, the light body 100, 100', 100", 100" having a cavity
for recerving a generally rectangular battery 310 therein; a
generally cylindrical light head 200 rotatably supported adja-
cent the light body 100, 100", 100", 100' between the exten-
sions 120, 120, 120", 120™ thereot; a light source 230 in the
generally cylindrical light head 200 for producing light; a
knob 220 for rotating the generally cylindrical light head 200;
the generally cylindrical light head 200 including at least one
lens 214, 240, 240a, 2405 through which light produced by
the light source 230 passes; a switch 250 for selectively actu-
ating the light source 230 to produce light; and a generally
rectangular battery 310 in the cavity of the generally rectan-
gular light body 100, 100, 100", 100™ for selectively provid-
ing electrical power to the light source 230 responsive to the
switch 250. The generally cylindrical light head 200 may be
located: adjacent an end of light body 100, 100', 100", 100™;
or adjacent a broad surface of light body 100, 100", 100",
100™; or adjacent a broad surface of light body near an end of
light body 100, 100", 100", 100™. The cylindrical light head
200 may be rotatable more than 360° wherein: generally
cylindrical light head 210 includes at least one circular elec-
trical contact 244; and light body 100, 100, 100", 100
includes at least one fixed electrical contact 344 adjacent the
circular electrical contact 244 of generally cylindrical light
head 200 for providing at least one electrical slip ring 340
connection therebetween. The generally cylindrical light
head 200 may include a cylindrical member 210 and a curved
lens 240, 240a, 2405 slidable along cylindrical member 210
and captive adjacent thereto. The curved lens 240, 240a, 2405
may include one or more slidable curved lenses 240, 240aq,
2405, each slidable curved lens 240, 2404, 2405 being shorter

than cylindrical member 210 and having a different optical
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property than another slidable curved lens 240, 240a, 2405.
The curved lens 240, 240a, 24056 may include one or more
color filters, a polarizing filter, and/or a diffusing filter. The
source of electrical power 310, 310' may include a recharge-
able battery 310, 310", and portable light 10, 10", 10", 10™ may
turther include: a charging connector 130 on light body 100,
100", 100", 100" electrically coupled to the rechargeable
battery 310, 310" for charging the rechargeable battery; or a
USB compatible charging connector 130 on light body 100,
100", 100", 100' electrically coupled to the rechargeable bat-
tery 310, 310" for charging the rechargeable battery. Switch
250 may comprise a switch actuator 250 on generally rectan-
gular light body 100,100, 100", 100™ and an electrical switch
350 on an electronic circuit board 320 in light body 100, 100°,
100", 100™ and actuatable by switch actuator 250. Light body
100,100, 100", 100" may have a feature 140, 140’ for rece1v-
ing an attachment device 146 thereon, portable light 10, 10,
10", 10" further comprising an attachment device 146 for
attaching portable light 100, 100', 100", 100™ to a person
and/or to an object.

A portable light 10, 10', 10", 10" may comprise: a gener-
ally rectangular light body 100,100', 100", 100" having a pair
of opposing spaced apart projections thereon, light body 100,
100", 100", 100™ having a generally rectangular cavity for
receiving a source of electrical power therein; a generally
cylindrical light head 200 rotatably supported adjacent light
body 100,100', 100", 100™ between the projections 120, 120",
120", 120" thereot, light head 200 including a light source
230 for producing light; a switch 250 for selectively actuating
light source 230; a plurality of electrical conductors provid-
ing electrical contacts 1n the generally rectangular cavity of
light body 100, 100', 100", 100", wherein the electrical con-
tacts are arranged to recerve interchangeably a generally rect-
angular battery 310 or a plurality of cylindrical batteries 310;
and a source of electrical power 310, 310" 1n the generally
rectangular cavity of light body 100, 100', 100", 100" includ-
ing interchangeably a generally rectangular battery 310 hav-
ing terminals for connecting to the electrical contacts and a
plurality of cylindrical batteries 310" having terminals for
connecting to the electrical contacts. The generally cylindri-

cal light head 200 may be located: adjacent an end of light
body 100, 100", 100", 100"; or adjacent a broad surface of light

body 100, 100", 100", 100™; or adjacent a broad surface of
light body near an end of light body 100, 100', 100", 100",
The cylindrical light head 200 may be rotatable more than
360° wherein: generally cylindrical light head 210 includes at
least one circular electrical contact 244; and light body 100,
100", 100", 100" includes at least one fixed electrical contact
344 adjacent the circular electrical contact 244 of generally
cylindrical light head 200 for providing at least one electrical
slip ring 340 connection therebetween. The generally cylin-
drical light head 200 may include a cylindrical member 210
and a curved lens 240, 240q, 2405 slidable along cylindrical
member 210 and captive adjacent thereto. The curved lens
240, 240q, 2406 may include one or more slidable curved
lenses 240, 2404, 2405, each slidable curved lens 240, 240a,
24056 being shorter than cylindrical member 210 and having a
different optical property than another slidable curved lens
240, 240qa, 2406. The curved lens 240, 240q, 2405 may
include one or more color filters, a polarizing filter, and/or a
diffusing filter. The source of electrical power 310, 310' may
include a rechargeable battery 310, 310", and portable light
10, 10", 10", 10" may further include: a charging connector
130 on light body 100, 100', 100", 100" electrically coupled
to the rechargeable battery 310, 310' for charging the
rechargeable battery; or a USB compatible charging connec-

tor 130 on light body 100, 100, 100", 100" electrically
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coupled to the rechargeable battery 310, 310 for charging the
rechargeable battery. Switch 250 may comprise a switch
actuator 250 on generally rectangular light body 100, 100",

100", 100" and an electrical switch 350 on an electronic

circuit board 320 in light body 100, 100, 100", 100" and
actuatable by switch actuator 250. Light body 100, 100, 100",
100™ may have a feature 140, 140' for receiving an attach-
ment device 146 thereon, portable light 10, 10", 10", 10™
further comprising an attachment device 146 for attaching
portable light 100, 100', 100", 100" to a person and/or to an
object.

As used herein, the term “about” means that dimensions,
s1zes, formulations, parameters, shapes and other quantities
and characteristics are not and need not be exact, but may be
approximate and/or larger or smaller, as desired, reflecting
tolerances, conversion factors, rounding ofl, measurement
error and the like, and other factors known to those of skill in
the art. In general, a dimension, size, formulation, parameter,
shape or other quantity or characteristic 1s “about” or
“approximate”whether or not expressly stated to be such. It 1s

noted that embodiments of very different sizes, shapes and

dimensions may employ the described arrangements.
Although terms such as “up,” “down,” “left,” “right,”

“front,” * o 7 “top,” “bottom,” “forward,” “back-

rear,” ‘“‘side,
ward,” “under” and/or “over,” and the like may be used herein
as a convenience 1n describing one or more embodiments
and/or uses of the present arrangement, the articles described
may be positioned 1n any desired orientation and/or may be
utilized 1n any desired position and/or orientation. Such terms
of position and/or orientation should be understood as being
for convenience only, and not as limiting of the mnvention as
claimed.

Further, what 1s stated as being “optimum” or “deemed
optimum’ may or may not be a true optimum condition, but is
the condition deemed to be desirable or acceptably “opti-
mum’” by virtue of 1ts being selected by the designer and/or in
accordance with the decision rules and/or criteria defined by
the applicable controlling function, e.g., the placing of a
rectangular battery 310 1n the like sized rectangular battery
cavity of the rectangular housing 100, 100, 100", 100™ leads
to at least a near optimum utilization of the volume of housing
100, 100", 100", 100" particularly when a thin planar elec-
tronic circuit board 320 with low profile electronic compo-
nents thereon 1s disposed adjacent battery 310 as shown.

The term battery 1s used herein to refer to an electro-
chemical device comprising one or more electro-chemical
cells and/or fuel cells, and so a battery may 1nclude a single
cell or plural cells, whether as individual units or as a pack-
aged unit. A battery 1s one example of a type of an electrical
power source suitable for a portable device.

While the present invention has been described in terms of
the foregoing example embodiments, variations within the
scope and spirit of the present imvention as defined by the
claims following will be apparent to those skilled in the art.
For example, light head 200 may be positioned at any location
of light body 100, 100', 100", 100™ as may be desired, and
various features such as connector 130 or switch actuator 250
may be necessary or convenient for cooperating with elec-
tronic circuitry internal to light 10, 10', 10", 10™.

Switch actuator 250 may be in any convenient location of
light 10, 10', 10", 10", ¢.g., on a knob 220 thereof, at an end
of cylindrical member distal knob 220, or on any convenient
surface of light body 100, 100", 100", 100" thereof, as may be
convenient for controlling an electronic circuit 300 disposed
internal to light 10, 10', 10", 10", One alternative location for
a switch or actuator 250 could be on the larger broad surface
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of light body 100, 100', 100", 100" which would be consid-
ered the “top” when light body 100, 100', 100", 100" 1s placed
upon a horizontal surface.

Lenses 240, 2404, 2405 are adjacent to cylindrical member
210 and slide along that member 210, so as to be slidable to a
position 1 front of lens 214 and LED 230 to filter the light
emanating therefrom. Lenses 240, 240q, 24056 may be tubular
(e.g., cylindrical) and surround cylindrical member 210, or
may be a portion of a cylinder or tube, e.g., a semi-cylinder or
a U-shape, so as to be movable in front of the portion of
cylindrical member 210 that 1s exposed, e.g., visible exter-
nally to light 10, 10", 10", 10"™. Lenses 240, 240a, 2405 may
have a nb, groove, ridge or tab 242, 242a, 2426 or other
feature against which a user’s finger or fingernail or a tool
may be placed to assist in sliding lenses 240, 240a, 2405 from
one position to another along cylindrical member 210.

Optional guides 140" may be parallel raised features as
illustrated or may be of another shape and/or size, e.g., raised
posts or recessed depressions. Guides 140' may be located on
any one or more surfaces of any of lights 10, 10', 10", 10",
¢.g., on etther a front or rear broader surface or on a narrower
end or side surface, as may be convenient or desirable, e.g.,
for recerving a band 1465, strap 1465H, clip 146c¢, slip-on clip
146¢, snap-on clip 146¢, hook and loop fastener 146/, or
another fastener 146 or attachment device 146.

Where light 10, 10', 10", 10" 1s configured to receive a
rectangular battery 310 and cylindrical batteries 310" inter-
changeably, cavity 116, 116' of light body 100, 100', 100",
100™ may include various fixed and/or resilient projections
118’ that define respective space configurations within cavity
116 to recerve whichever battery a user may place therein. In
such instance, cavity 116, 116' may also include electrical
contacts 330 for making connection to the terminals 312 of
the battery and/or batteries 310, 310" intended to be received
therein.

Each of the U.S. Provisional Applications, U.S. Patent
Applications, and/or U.S. Patents 1dentified herein are hereby
incorporated herein by reference in their entirety, for any
purpose and for all purposes 1rrespective of how 1t may be
referred to herein.

Finally, numerical values stated are typical or example
values, are not limiting values, and do not preclude substan-
tially larger and/or substantially smaller values. Values 1n any
given embodiment may be substantially larger and/or may be
substantially smaller than the example or typical values
stated.

What 1s claimed 1s:

1. A rechargeable portable light comprising;

a generally rectangular light body having a generally rect-

angular cavity therein;

a generally rectangular rechargeable source of electrical
power disposed in the cavity of said light body;

a light head supported by said light body, said light head
including a light source for producing light, wherein said
light head 1s movable relative to said light body for
directing light 1n different directions;

a switch for selectively actuating said light source;

an electronic circuit board disposed between said recharge-
able source of electrical power and a wall of said light
body, said circuit board including an electronic circuit
for controlling operation of said light source responsive
to said switch; and

a USB port on said light body for connecting to a source of
charging power, said USB port connecting to said elec-
tronic circuit and to said rechargeable source of electri-
cal power for charging said rechargeable source of elec-
trical power.
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2. The rechargeable portable light of claim 1 turther com-
prising an attachment device for attaching said rechargeable
portable light to a person and/or object.

3. The rechargeable portable light of claim 2 wherein said
attachment device comprises: a band, a strap, a clip, a slip-on
clip, a snap-on clip, a hook and loop fastener, or a fastener.

4. The rechargeable portable light of claim 1 further com-
prising:

a clip attached to said light body for attaching said

rechargeable portable light to a person and/or object; or

a clip attached to said light body for attaching said

rechargeable portable light to a person and/or object,
said clip having a keyhole shaped opeming therein.

5. The rechargeable portable light of claim 1 wherein said
light head 1s located:
adjacent an end of said light body; or
adjacent a broad surface of said light body; or
adjacent a broad surface of said light body near an end of

said light body.

6. The rechargeable portable light of claim 1 wherein said
switch includes:

an electrical switch interior said light body that 1s actuated
by a switch actuator on said light body; or

an electrical switch disposed on the electronic circuit board
in said light body that 1s actuated by a switch actuator on
said light body; or

an electrical switch disposed on the electronic circuit board
interior said light body that 1s actuated by a switch actua-
tor on said light body.

7. The rechargeable portable light of claim 1 wherein said

rechargeable source of electrical power includes:

a rechargeable battery; or

a rechargeable lithium battery.

8. The rechargeable portable light of claim 1 wherein said
light head includes:

a generally cylindrical light head rotatably supported adja-
cent the one surface of said light body between a pair of
opposing spaced apart extensions thereof, wherein each
opposing end of said generally cylindrical light head 1s
rotatably supported by one of the spaced apart exten-
stons of said light body, whereby said light head 1s
rotatable relative to said light body for directing light 1n
different directions.

9. A rechargeable portable light comprising:

a generally rectangular light body having a generally rect-
angular cavity therein;

a rechargeable source of electrical power disposed 1n the
cavity of said light body;

a light head supported by said light body, said light head
including a light source for producing light, wherein said
light head 1s movable relative to said light body for
directing light 1n different directions;

a switch for selectively actuating said light source;

an electronic circuit for controlling operation of said light
source responsive to said switch; and

a USB compatible connector on said light body electrically
coupled for charging said rechargeable source of elec-
trical power.

10. The rechargeable portable light of claim 9 further com-
prising an attachment device for attaching said rechargeable
portable light to a person and/or object.

11. The rechargeable portable light of claim 10 wherein
said attachment device comprises: a band, a strap, a clip, a
slip-on clip, a snap-on clip, a hook and loop fastener, or a
fastener.

12. The rechargeable portable light of claim 9 further com-
prising:
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a clip attached to said light body for attaching said
rechargeable portable light to a person and/or object; or

a clip attached to said light body for attaching said
rechargeable portable light to a person and/or object,
said clip having a keyhole shaped opening therein.

13. The rechargeable portable light of claim 9 wherein said

light head 1s located:

adjacent an end of said light body; or

adjacent a broad surface of said light body; or

adjacent a broad surface of said light body near an end of
said light body.

14. The rechargeable portable light of claim 9 wherein said

switch includes:

an electrical switch interior said light body that 1s actuated
by a switch actuator on said light body; or

an electrical switch of the electronic circuit that 1s actuated
by a switch actuator on said light body.

15. The rechargeable portable light of claim 9 wherein said

rechargeable source of electrical power includes:

a rechargeable battery; or

a rechargeable lithium battery.

16. The rechargeable portable light of claim 9 wherein said

light head includes:

a generally cylindrical light head rotatably supported adja-
cent the one surface of said light body between a pair of
opposing spaced apart extensions thereol, wherein each
opposing end of said generally cylindrical light head 1s
rotatably supported by one of the spaced apart exten-
stons of said light body, whereby said light head 1s
rotatable relative to said light body for directing light in
different directions.

17. The rechargeable portable light of claim 9 wherein said

rechargeable source of electrical power includes:

a generally rectangular rechargeable battery in the gener-
ally rectangular cavity of said generally rectangular light
body; or

plural cylindrical rechargeable batteries side by side 1n the
generally rectangular cavity of said generally rectangu-
lar light body; or

a generally rectangular rechargeable battery and plural
cylindrical rechargeable batteries interchangeable 1n the
generally rectangular cavity of said generally rectangu-
lar light body.

18. A rechargeable portable light comprising:

a light body having a cavity therein;

a rechargeable source of electrical power disposed in the
cavity of said light body;

a light head moveable relative to said light body including
a light source supported by said light body for producing
light;

a switch for selectively actuating said light source;

a USB compatible connector on said light body electrically
coupled for charging said rechargeable source of elec-
trical power; and
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a clip attached to said light body for attaching said
rechargeable portable light to a person and/or object.

19. The rechargeable portable light of claim 18 wherein
said clip has a keyhole shaped opening therein.

20. The rechargeable portable light of claim 18 wherein
said light head 1s located:
adjacent an end of said light body; or
adjacent a broad surtace of said light body; or
adjacent a broad surface of said light body near an end of

said light body.

21. The rechargeable portable light of claim 18 wherein
said switch includes an electrical switch interior said light
body that 1s actuated by a switch actuator on said light body.

22. The rechargeable portable light of claim 18 further
comprising an electronic circuit interior said light body con-
nected to said light source and to said USB connector, said
clectronic circuit including;:

an electrical switch that 1s actuated by a switch actuator on
said light body for providing said switch; and

an electrical connection between said USB compatible
connector and said rechargeable source of electrical
power for providing charging power received at the USB
compatible connector thereto.

23. The rechargeable portable light of claim 18 wherein

said rechargeable source of electrical power includes:

a rechargeable battery; or

a rechargeable lithium battery.

24. The rechargeable portable light of claim 18 wherein
said light head includes:

a generally cylindrical light head rotatably supported adja-
cent the one surface of said light body between a pair of
opposing spaced apart extensions thereof, wherein each
opposing end of said generally cylindrical light head 1s
rotatably supported by one of the spaced apart exten-
stons of said light body, whereby said light head 1s
rotatable relative to said light body for directing light 1n
different directions.

25. The rechargeable portable light of claim 18 wherein
said light body 1s generally rectangular and has a generally
rectangular cavity, and wherein said rechargeable source of
clectrical power includes:

a generally rectangular rechargeable battery in the gener-
ally rectangular cavity of said generally rectangular light
body; or

plural cylindrical rechargeable batteries side by side 1n the
generally rectangular cavity of said generally rectangu-
lar light body; or

a generally rectangular rechargeable battery and plural
cylindrical rechargeable batteries interchangeable in the
generally rectangular cavity of said generally rectangu-
lar light body.




	Front Page
	Drawings
	Specification
	Claims

